








• aNDFom – why and what it means
• aNDFom digestibility 



































































































































































































































































































































Sample NDF NDFom NDFD30 NDFD30om
15081‐
068




Sample NDF NDFom NDFD30 NDFD30om





Sample NDF NDFom NDFD30 NDFD30om
15081‐68 54.6% 48.3% 56.3% 65.9%

























































42.3 3.01 42.2 2.63
42.6 3.32 44.1 2.90
42.6 3.24 44.6 2.92
42.6 3.24 50.8 3.60
42.3 3.18 56.7 4.36























Group n NDF ADL uNDF Ratio (range)
%DM g/kg NDF uNDF/ADL (%NDF)
Conventional C.S. 30 42.7 72.4 316.8 4.72 (1.73‐7.59)
BMR C.S. 15 39.1 43.6 171.7 4.01 (3.14‐5.45)
Grasses 15 47.2 62.1 222.8 3.63 (2.51‐4.73)
Mature grasses 11 64.5 84.4 313.8 3.89 (2.60‐5.64)
Immature grasses 13 44.1 59.3 232.2 4.16 (2.59‐7.40)











CS 1 CS 2 CS  3 CS 4
NDF, %DM 45.4 44.5 40.3 50.2
aNDFom, %DM 44.4 43.8 38.8 49.3
Lignin, %DM 3.40 3.43 2.87 4.26
Lignin*2.4/NDF 18.4 18.7 17.9 20.7















1 38.1 37.5 23.6 42.3 16.4
2 39.5 38.9 25.6 39.2 16.9
3 41.5 40.9 27.3 43.4 17.7
4 43.7 41.9 22.8 42.8 31.8
Corn silage chemistry and uNDF by three methods, 








































































































































































TP/|1‐Slope| 24‐48‐96 15‐48‐96 15‐48‐72 12‐48‐72 9‐48‐96 12‐72‐96 12‐72‐120 12‐48‐120
Beet Pulp 0.0477 0.0418 0.0676 0.0731 0.0962 0.0459 0.0510 0.0443
Canola Meal 0.0002 0.0099 0.0699 0.0709 0.0023 0.0479 0.0492 0.0706
Citrus 0.0036 0.0247 0.0130 0.0068 0.0420 0.0074 0.0076 0.0593
Corn Gluten 0.0672 0.0315 0.0810 0.0810 0.0315 0.0315 0.0122 0.0595
Corn Distiller 0.0748 0.0649 0.0729 0.0827 0.0868 0.0578 0.0538 0.0695
Corn Germ 0.0335 0.0334 0.0505 0.0722 0.0943 0.0786 0.0786 0.1096
Rice Hulls 0.2391 0.1962 0.1545 0.1384 0.1850 0.1621 0.1227 0.1469
Soy Bean Meal 0.0428 0.0454 0.0442 0.0398 0.0548 0.0705 0.0661 0.0351
Soy Hulls 0.0643 0.0825 0.0843 0.0655 0.0789 0.0566 0.0605 0.0544
Soy Plus 0.0818 0.0555 0.1089 0.1113 0.0555 0.0805 0.0579 0.0391
Wheat Distiller 0.0137 0.0343 0.0626 0.0554 0.0030 0.0342 0.0356 0.0259
Wheat Midds 0.0677 0.0398 0.0333 0.1162 0.0690 0.0115 0.0132 0.0885
Average 0.0614 0.0550 0.0702 0.0761 0.0666 0.0570 0.0507 0.0669
STD 0.0625 0.0483 0.0365 0.0350 0.0491 0.0406 0.0321 0.0343
Selecting time‐points
TP/Intercept 24‐48‐96 15‐48‐96 15‐48‐72 12‐48‐72 9‐48‐96 12‐72‐96 12‐72‐120 12‐48‐120
Beet Pulp 0.033 0.004 0.012 0.042 0.092 0.023 0.027 0.022
Canola Meal 0.040 0.049 0.047 0.038 0.086 0.023 0.026 0.038
Citrus 0.021 0.001 0.017 0.000 0.054 0.018 0.016 0.009
Corn Gluten 0.037 0.028 0.039 0.028 0.035 0.033 0.026 0.022
Corn Distiller 0.039 0.031 0.032 0.032 0.064 0.018 0.015 0.027
Corn Germ 0.020 0.101 0.004 0.133 0.201 0.080 0.072 0.094
Rice Hulls 0.242 0.192 0.153 0.128 0.177 0.151 0.111 0.138
Soy Bean Meal 0.024 0.002 0.006 0.030 0.011 0.014 0.017 0.036
Soy Hulls 0.022 0.026 0.035 0.049 0.023 0.035 0.033 0.031
Soy Plus 0.050 0.010 0.042 0.033 0.024 0.013 0.004 0.012
Wheat Distiller 0.023 0.062 0.075 0.043 0.025 0.045 0.047 0.006
Wheat Midds 0.044 0.040 0.009 0.012 0.038 0.034 0.036 0.022
Average 0.050 0.045 0.039 0.047 0.069 0.041 0.036 0.038

















Beet pulp 47 19 28 24
Canola meal 29 41 73 45
Citrus pulp 25 20 19 53
Corn gluten feed 37 14 15 4
Corn distiller 41 16 26 23
Corn germ 63 29 23 21
Flaked corn 13 14 26 23
Soybean meal 9 1 23 21
Soy hulls 72 9 10 7
Wheat distillers 38 26 29 22
Wheat middlings 45 31 17 23
Comparison of three methods of estimation of uNDF - 120 hr













Conventional corn silage 39.2 54.9 ‐‐‐ ‐‐‐
Brown midrib corn silage ‐‐‐ ‐‐‐ 36.1 50.2
Hay crop silage 13.4 13.4 13.3 13.3
Corn meal 17.3 1.6 20.4 6.3
Grain mix 30.1 30.1 30.2 30.2
Chemical composition
Crude protein, % of DM 17.0 17.0 16.7 16.7
NDF,% of DM 32.1 35.6 31.5 35.1
Starch, % of DM 28.0 21.2 27.8 23.8
24‐h NDF digestibility, % 56.3 54.0 62.0 60.3
peNDF, % of DM 17.3 23.1 18.5 21.5
Composition of diets used in uNDF study at Miner 
Institute.
High CCS Low CCS High BMR Low BMR
DMI lb/d 58.43  63.95  64.39  64.61 
SCM lb/d 92.17  99.67  100.77  102.31 
Efficiency 1.58  1.56  1.57  1.58 
uNDF study – Miner Inst.
High CCS Low CCS High BMR Low BMR
uNDF
Intake lb/d 5.80  5.27  4.87  4.48 
uNDF
Rumen lb 9.17  8.42  7.63  7.06 
uNDF Fecal 




High CCS Low CCS High BMR Low BMR
uNDF, %DM 9.92% 8.24% 7.57% 6.93%
uNDFi : 
uNDFf 1.00  1.00  1.00  1.00 
uNDFi : 















High CCS Low CCS High BMR Low BMR Median
uNDF, %DM 9.92% 8.24% 7.57% 6.93% 7.90%
uNDF Intake lb 5.80  5.27  4.87  4.48  5.07 
uNDF Rumen, 
lb 9.17  8.42  7.63  7.06  8.03 
uNDF Fecal/d 5.80  5.27  4.87  4.48  5.07 
uNDFi:uNDFf 1.00  1.00  1.00  1.00  1.00 
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Green = Feed intake
Yellow = Small intestine
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Protozoal N consumption and
bacterial predation
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Endogenous PAA incorporation into microbes
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Black = Flows
Red = Constants and v6.5 inputs
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NEW VERSION OF THE 
CNCPS CONSTRUCTED 
IN VENSIM
Ryan Higgs, Ph.D. 2014
Application of a technology to 
improve NDF digestibility
Ingredients lb DM % Diet
Corn Silage Processed 35 DM 49 NDF 
Medium 22.9 38.8%
Alfalfa Silage 17 CP 46 NDF 20 LNDF 11.5 19.4%
Corn Grain Ground Fine 15.4 26.1%
Soybean Meal 47.5 Solvent 0.0 0.0%
Soy Pass 4.4 7.5%
Blood Meal Average 1.5 2.5%




Chemical composition of the diets
Crude protein, %DM 15.6
SolP (% CP) 39.5
Ammonia (% SP) 8.5
ADIP (% CP) 6.7






Lignin (% NDF) 10.0
Ether extract 4.7
Ash 8.2
Forage % DM 58.3
Chemical analyses of the control and 















54.2 27.2 18.6 9.7 1.4
Treatment 
corn silage 
62.5 25.3 12.2 6.1 1.9
Control alfalfa 
silage
32.3 29.4 38.3 5.2 1.5
Treatment 
alfalfa silage
50.5 12.4 37.1 9.0 1.8
Predicted rumen pools sizes and expected 






B3 Fast CHO 1849 1624 2578
B3 Slow CHO 3082 2732 2174
C CHO 5082 4587 4203
Total rumen NDF 10013 8943 8955
DMI (lbs) 59.1 51.4 59.1
Dry matter intake on the control example was reduced to a level 
where the total rumen NDF pool was equivalent to the treatment 
example (indicated in red). Based on this example intake might be 
expected to be different  by 7.7 lbs. The diet modeled is high forage 
and high NDF and probably represents the situation with the greatest 
opportunity to achieve an intake response. 
Conclusions and implications
• The use of 240 hr NDFD better describes the undigestibility
of the forage for use in cattle
• A better description of NDF undigestibility can be 
implemented by commercial laboratories – especially for 
undigested NDF – will have to build new NIR calibrations
• Working to develop a larger data set to explain the 
variation in NDF pool sizes and rates for all NDF containing 
feeds
– Within forage group information is linked to agronomic 
and environmental conditions but not well described
Opportunity with uNDF
• Improve predictions of energy from forages –
more biologically appropriate measurement
• Eliminate the need for ADF and lignin 
measurements
–Only do ADF to get to lignin
–Only use lignin to calculate relationships to 
NDF (either CNCPS approach or Weiss et al 
1992)
• Helps improve predictions of intake and 
rumen function – microbial production, etc
Thank you for your attention.
mev1@cornell.edu
